Abstract
Introduction

Inappropriate implantable cardioverter defibrillator (ICD) shocks due to T wave oversensing is typically difficult to predict from surface electrocardiogram (ECG) analysis, but it can be life-threatening when delivered during the vulnerable period of the cardiac cycle (1). We recently observed a patient in whom inappropriate ICD shocks were delivered because of oversensing of intracardiac T waves accentuated by hyperkalemia. In this patient, alteration of the local electrogram was well correlated with the surface ECG changes.
Case Report
A 39-year-old man was admitted to our hospital for management of ICD (Figs. 2, 3) . At the time of device implantation, the peak-to-peak amplitude of the intracardiac R and T waves were 13.0 and 2.5 mV, respectively, and T wave oversensing was not observed at a sensing threshold of 0.3 mV. While the intracardiac R and T waves remained stable during follow-up, the peak-topeak T wave amplitude at the time of admission had increased to 4.5 mV, and its slope was steeper (Fig. 3) (3, 4) . In the present patient, hyperkalemia was apparently induced by the combined effects of medications and dehydration during a minor illness. The T wave augmentation on surface ECG was consistent with hyperkalemia, which was observed only during the period of hyperkalemia. F i g u r e 2 . De l i v e r y o f i n a p p r o p r i a t e I CD s h o c k f o l l o wi n g T wa v e o v e r s e n s i n g d u r i n g s i n u s  r h y t h m. 
F i g u r e 1 . S u r f a c e e l e c t r o c a r d i o g r a p h i c r e c o r d i n g s . A: No r ma l E CG r e c o r d e d a t t h e t i me o f I CD i mp l a n t a t i o n . B : E CG r e c o r d e d a t t h e t i me o f a d mi s s i o n ; t a l l a n d s t e e p T wa v e s a r e p r e s e n t . five shocks (30 J) following the initial anti-tachycardia pacing was set for fast VT and VT. After his discharge from the hospital on antihypertensive therapy with candesartan cilexetil, 4 mg/day
Discussion
The manifestations of hyperkalemia on surface ECG include a short QT interval and tall T wave, due to an increase in net outward currents by augmentation of Ik1 and IKr, which hastens myocardial repolarization and creates a large voltage gradient between ventricular mid-myocardium and epicardium during phases 3 and 4 of repolarization (2). Although it increases the amplitude of the T wave on surface ECG, hyperkalemia is a rare cause of T wave oversensing and inappropriate ICD discharge
Similar T wave oversensing and inappropriate ICD discharges have been observed in patients with cardiac sarcoidosis, idiopathic cardiomyopathy, Brugada syndrome and congenital long QT syndrome (5-7). In those patients, the
F i g u r e 3 . I n t r a c a r d i a c e l e c t r o c a r d i o g r a ms r e c o r d e d f r o m t h e t i p a n d r i n g e l e c t r o d e s o f t h e I CD l e a d . A a n d B : B e f o r e t h e o n s e t o f i n a p p r o p r i a t e s h o c k s , t h e i n t r a c a r d i a c R a n d T wa v e s we r e s t a b l e a n d n o T wa v e o v e r s e n s i n g wa s d e t e c t e d . C: At t h e t i me o f a d mi s s i o n , t h e T wa v e a mp l i t u d e wa s i n c r e a s e d a n d p e a k e d , wh i l e t h e R wa v e wa s s t a b l e . D: Af t e r t r e a t me n t o f h y p e r k a l e mi a , t h e T wa v e c o n f i g u r a t i o n r e t u r n e d t o b a s e l i n e .
intracardiac R wave amplitude was decreased while the T wave amplitude was increased. These changes would be attributed to alteration in the activity of cardiac sarcoidosis or progressive myocardial injury in a certain area but not the whole ventricle. In Brugada syndrome, primary arrhythmognic substrate is considered to be located in the right ventricle (6 
